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(54) Tuck-in apparatus 

(57) A tuck-in apparatus including a tuck-in nozzle 
9 for injecting air into a warp shed 1 9 from the outside 
of warp arrays 1 in order to fold back a weft yam end 1 8 
toward a cloth fell 2, characterized by: a selvage-fasten- 
ing nozzle 10 disposed adjacent to the cloth fell 2 out- 
side the warp arrays 1 for causing the weft yam end 18 
folded back by the tuck-in nozzle 9 to extend along the 



cloth fell 2, wherein air injection from the tuck-in nozzle 
9 and that from the selvage-fastening nozzie 10 are in- 
dependently controllable, and wherein air injection start 
timing of the selvage-fastening nozzle 10 is later than 
that of the tuck-in nozzle 9, but is set to be put before 
the warp shed is closed. The tuck-in apparatus is de- 
signed to provide a satisfactorily fastened tuck-in sel- 
vage. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] This invention relates to a tuck-in apparatus for 
a weaving loom. 

2. Description of the Related Art 

[0002] One known type of a pneumatic tuck-in appa- 
ratus as disclosed in published Japanese Examined 
Utility Model Application No. 6-16952 includes a body 
disposed outside a warp yam end, tuck-in nozzles dis- 
posed in the body, the nozzles having two axes extend- 
ing in an intersecting relationship to one another, in 
which air blowing from one of the nozzles folds back a 
proximal end of a weft yam end, while air blowing from 
the other nozzle drives a distal end of the weft yam end 
toward a cloth fell, both of the nozzles continue to blow 
air until weft insertion or beating is completed. 
[0003] Although one of the tuck-in nozzles need not 
continue to blow air until the end of the weft insertion 
after the weft yam end is folded back, it must continue 
to blow air because these two nozzles are communicat- 
ed to a single air passage in the body. As a result, a 
large quantity of air is consumed in total. Similarly, the 
other nozzle must uselessly continue to blow air. In order 
to reduce a period of time for a blast of air, the nozzles 
may be caused to stop blowing air after the weft yam 
end is folded back, but may be allowed to resume blow- 
ing air immediately before the closing of a warp shed in 
order to force the weft yam end toward the cloth fell. 
However, one of these two nozzles that simultaneously 
blow air is again unnecessary, and a large quantity of 
air is consumed after all. 

[0004] A needle type tuck-in apparatus is designed to 
insert and swing a needle into the warp shed through 
between warp yams so as to extend outside the warp 
arrays in order to grip the weft yam end by means of a 
distal end of the needle, and thereafter to release the 
weft yam end and then swing the needle so as to pull 
the needle out of the warp shed, thereby folding back 
the weft yam end toward the cloth fell. This system 
slackens the weft yam end without any constraint im- 
posed by the needle, and consequently often produces 
a loosened tuck-in selvage. A countermeasure for 
avoiding such a shortcoming is that timing in which the 
needle is pulled from the warp shed is delayed until im- 
mediately before the closing of the warp shed in order 
to allow the warp yams to retain the weft yam end at the 
same time when the weft yam end is released. 
[0005] While the above countermeasure provides a 
successfully fastened tuck-in selvage, increased con- 
tact between the needle and the warp yams damages 
the warp yams, resulting in woven fabric defects such 
as a needle trace. 



[0006] An object of the present invention as defined 
in claim 1 is to provide a tuck-in apparatus developed in 
view of the above and designed to provide a success- 
fully fastened tuck-in selvage without unnecessary air 
5 blowing, with a consequential reduction in manufactur- 
ing cost. 

[0007] Another object of the present invention as de- 
fined in claim 2 is to provide a tuck-in apparatus de- 
signed to form a woven fabric having a successfully fas- 
10 tened tuck-in selvage without needle traces. 

[0008] A further object of the present invention as de- 
fined in claim 3 is to provide a tuck-in apparatus adapted 
for different weaving conditions such as kinds of weft 
yams. 

15 

SUMMARY OF THE INVENTION 

[0009] An aspect of the present invention as defined 
in claim 1 provides a tuck-in apparatus including a tuck- 

20 in nozzle for injecting air into a warp shed from the out- 
side of warp arrays in order to fold back a weft yam end 
toward a cloth fell, characterized by: a selvage-fastening 
nozzle disposed adjacent to the cloth fell outside the 
warp arrays for causing the weft yam end folded back 

25 by the tuck-in nozzle to extend along the cloth fell, 
wherein air injection from the tuck-in nozzle and that 
from the selvage-fastening nozzle are separately con- 
trollable, and wherein air injection start timing of the sel- 
vage-fastening nozzle is later than that of the tuck-in 

30 nozzle, but is set to be put before the warp shed is 
closed. 

[0010] The phrase "a selvage-fastening nozzle dis- 
posed adjacent to the cloth fell outside the warp arrays 
for causing the weft yam end folded back by the tuck-in 

35 nozzle to extend along the cloth fell" means that a woven 
fabric edge of the cloth fell lies within a range of air in- 
jection from the selvage-fastening nozzle. As a specific 
example, a nozzle holder including a weft yam end-in- 
troducing slit is provided with the tuck-in nozzle and the 

40 selvage-fastening nozzle. More specifically, a selvage- 
fastening holder has an injection orifice positioned ad- 
jacent to the cloth fell and opened through a side surface 
of the nozzle holder toward the warp arrays. The woven 
fabric edge of the cloth fell lies within a range of air in- 

45 jection. 

[0011] The phrase "air injection start timing of the sel- 
vage-fastening nozzle is later than that of the tuck-in 
nozzle" means that the air injection start timing of the 
selvage-fastening nozzle is earlier than, simultaneous 

50 with, and later than air injection end timing of the tuck- 
in nozzle. When the former is earlier than the latter, then 
air injection timing of the selvage-fastening nozzle over- 
laps with that of the tuck-in nozzle. When the former is 
simultaneous with and later than the latter, then there is 

55 no overlap between the air injection timing of the sel- 
vage-fastening nozzle and that of the tuck-in nozzle. 
The absence of such an overlap means that the air in- 
jection timing of the selvage-fastening nozzle is delayed 
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with reference to that of the tuck-in nozzle, but continues 
at least until the warp shed is closed. The phrase "but 
continues at least until the warp shed is closed" means 
that air injection is allowed to stop before the warp shed 
is closed, and is also allowed to resume after the warp 
shed is closed. Since air blowing after the closing of the 
warp shed exercises no influences on how a tuck-in sel- 
vage is fastened, it is ideally desirable in view of cost 
that the air injection timing ends just with or immediately 
before the closing of the warp shed. However, since a 
tuck-in operation is effected instantly, it is difficult to 
match the end of the tuck-in operation exactly with the 
closing of the warp shed. 

[0012] While one aspect of the invention as defined 
in claim 1 is directed to the pneumatic tuck-in apparatus, 
another aspect of the invention as defined in claim 2 pro- 
vides a tuck-in apparatus having a needle swung and 
thereby inserted into a warp shed through between warp 
yams so as to extend outside warp arrays in order to 
grip a weft yam end, the needle being thereafter swung 
to be pulled out of the warp shed, thereby releasing and 
then folding back the weft yam end toward the cloth fell, 
characterized by: a selvage-fastening nozzle disposed 
adjacent to the cloth fell outside the warp arrays for 
causing the weft yam end folded back by the needle to 
extend along the cloth fell, wherein air injection timing 
of the selvage-fastening nozzle may continue between 
the moment the need releases the weft yarn end and at 
least the moment the warp shed is closed. 
[0013] The selvage-fastening nozzle may be immov- 
able in the direction of the warp, or alternatively may be 
provided so as to be movable in the direction of the warp, 
as defined in clam 3. 

[001 4] The phrase "the selvage-fastening nozzle may 
be provided so as to be movable" means that the single 
selvage-fastening nozzle may be movably provided, or 
alternatively the selvage-fastening nozzle integrally 
combined with the tuck-in nozzle may be movably dis- 
posed. As defined in claim 3, for different weaving con- 
ditions such as a kind of the weft, a weft density, and a 
woven fabric structure, the selvage-fastening nozzle 
can be moved near the cloth fell, even when the cloth 
fell moves toward the warp. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

Fig. 1 is a plan view, illustrating a partially cutaway 
cross-section of a tuck-in apparatus according to a 
first embodiment of the present invention; 
Fig. 2 is a view taken along line A-A of Fig. 1 in the 
direction of the arrows; 

Fig. 3 is a view taken along line B-B of Fig. 1 in the 
direction of the arrows; 

Fig. 4 is a side view, illustrating a warp shed in order 
to describe how a selvage-fastening nozzle is posi- 
tioned; 



Fig. 5 is a block diagram, illustrating how the sel- 
vage-fastening nozzle is controlled; 
Fig. 6 is a timing diagram, illustrating tuck-in steps; 
Fig. 7 is a perspective view, illustrating a tuck-in ap- 
5 paratus according to a second embodiment; and 
Fig. 8 is another timing diagram, illustrating tuck-in 
steps. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

10 

[001 6] Figs. 1 -4 illustrate a first embodiment of a tuck- 
in apparatus according to the present invention. In the 
first embodiment, a block-shaped nozzle holder 3 is dis- 
posed adjacent to a cloth fell 2 outside warp arrays 1 so 

15 as to be movable in a direction of warp yams. The nozzle 
holder 3 includes a weft yam end-introducing slit (here- 
inafter called a slit) 4, which is open in three directions, 
i.e., a direction toward the warp arrays, a direction oppo- 
site to the warp arrays, and a direction toward a reed. An 

20 inner part of the slit 4 is positioned slightly toward the 
reed with respect to the cloth fell 2. A cutter 5 and a weft 
suction hose 6 spaced apart from the cutter 5 are dis- 
posed in the direction opposite to the warp arrays with 
reference to the inner part of the slit 4. The nozzle holder 

25 3 includes a weft yam end-griping nozzle (hereinafter 
called a griping nozzle) 7, a griping hole 39, a weft yam 
end-releasing nozzle (hereinafter called a releasing noz- 
zle) 8, a pair of tuck-in nozzles 9, and a selvage-fastening 
nozzle 10. The tuck-in nozzles 9 positioned toward the 

30 reed with respect to the cloth fell 2 are disposed one 
above another in relation to warp line "W." The selvage- 
fastening nozzle 10 located on warp line "W" is disposed 
adjacent to the cloth fell 2. Air injection from the tuck-in 
nozzle 9 and that from the selvage-fastening nozzle 10 

35 are separately controllable. Reference character "H" de- 
notes a woven fabric edge. 

[0017] As illustrated in Figs. 2 and 3, a structure for 
allowing the nozzle holder 3 to move in the direction of 
warp yams includes an upward open slide base 11 fix- 

40 edly positioned on a frame 1 2 and an air cylinder 1 3 rig- 
idly disposed on the frame 12 in the direction opposite 
to the reed with respect to the slide base 1 1 and having 
a piston rod 14 connected to the nozzle holder 3 at a 
lower portion thereof. The slide base 11 having a nearly 

45 U-shaped cross-section serves as a guide. As illustrated 
in Fig. 5, air is introduced into the air cylinder 13 from a 
pressure air source 15 via a changeover valve 16. The 
changeover valve 16 is switched to control both an air- 
flow direction and a supply of air in the air cylinder 1 3. 

50 [0018] As illustrated in Figs. 1-3, the griping nozzle 7 
extends to the slit 4 from an upper surface of the nozzle 
holder 3, and has an injection orifice open to the inner 
part of the slit 4. The slit 4 is formed with the griping hole 
39 that directly faces the griping nozzle 7. The griping 

55 hole 39 extends to the underside of the nozzle holder 3. 
In the slide base 11 and the frame 12, a passage 17 for 
releasing air from the griping hole 39 is formed as an 
elongated hole that extends in the direction of the warp 
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yams with respect to the griping hole 39 in order to ac- 
commodate movement of the nozzle holder 3. 
[0019] The releasing nozzle 8 extends to the slit 4 
from a surface of the nozzle holder 3 opposite to the 
reed, and has an injection orifice open to the inner part 
of the slit 4. 

[0020] The tuck-in nozzles 9 located toward the reed 
with respect to the griping nozzle 7 and positioned one 
above another in relation to the slit 4 extend in the nozzle 
holder 3 through both side surfaces thereof in a trans- 
verse direction of a fabric. The tuck-in nozzles 9 have 
respective injection orifices open to a side surface of the 
warp arrays. The tuck-in nozzles 9 are both slanted to 
be gradually closer to the slit 4 as the injection orifices 
are reached, and direct an air blast at a centra! portion 
of the entire length of a weft yam end 18 discharged 
from the slit 4, thereby folding back the weft yam end 
18 inside a warp shed 19. 

[0021 ] The selvage-fastening nozzle 1 0 positioned to- 
ward the warp arrays with respect to the releasing noz- 
zle 8 extends from a surface of nozzle holder 3 opposite 
to the reed toward the slit 4, but curves toward the warp 
arrays in a L-shaped fashion before reaching the slit 4. 
The selvage-fastening nozzle 10 has an injection orifice 
open at the side surface of the nozzle holder 3 toward 
the warp arrays adjacent to the cloth fell. The woven fab- 
ric edge of the cloth fell lies within a range of air injection. 
[0022] In order to independently control air injection 
from both the tuck-in nozzles 9 and the selvage-fasten- 
ing nozzle 10, air is introduced into the selvage-fasten- 
ing nozzle 1 0 from the pressure air source 20 via a pres- 
sure regulator 21 and a closing valve 22 as illustrated 
in Fig. 5, while air is introduced into the tuck-in nozzles 
9 via another passage although not being illustrated in 
the drawings. 

[0023] In order to optimize the injection timing, injec- 
tion pressure, and position of the selvage-fastening noz- 
zle 10 in accordance with different weaving conditions, 
automatic control as described below is practiced. 
When desired weaving conditions are entered into a 
main controller 23, then the controller 23 sends out sig- 
nals to setting apparatus 24, 25, 26 that are employed 
for the injection timing, injection pressure, and position 
of the selvage-fastening nozzle 10, which signals meet 
the desired weaving conditions. In the setting apparatus 
24, 25, 26, optimal setting conditions for different weav- 
ing conditions are entered in advance. The setting ap- 
paratus 24, 25, 26 select such optimal setting conditions 
in accordance with the signals from the main controller 
23, and then transmit the selected signals to controllers 
27. 28, 29. 

[0024] More specifically, the setting apparatus 24 for 
an injection timing application feeds to an injection-tim- 
ing controller 27 optimal start and end angles of a weav- 
ing loom's main shaft 30 in accordance with the entered 
weaving conditions, while an encoder 31 transmits an 
angle of the main shaft 30 to the injection timing control- 
ler 27. When the angle of the main shaft 30 coincides 



with the start angle, then the injection-timing controller 

27 sends out a valve-opening signal to the closing valve 
22. When the angle of the main shaft 30 received from 
the encoder 31 coincides with the end angle, then the 

s injection-timing controller 27 sends a valve-closing sig- 
nal to the closing valve 22. 

[0025] The setting apparatus 25 for an injection pres- 
sure application feeds to an injection pressure controller 

28 optimal pneumatic pressure data in accordance with 
the entered weaving conditions. The injection pressure 
controller 28 sends to the pressure regulator 21 a control 
signal that meets the optimal pneumatic pressure data. 
[0026] The setting apparatus 26 for a selvage-fasten- 
ing nozzle position feeds to a nozzle position controller 

29 an optimal selvage-fastening nozzle position in ac- 
cordance with the entered weaving conditions. The noz- 
zle position controller 29 calculates a distance between 
a present position of the selvage-fastening nozzle and 
a position where the selvage-fastening nozzle is to be 
moved, and then feeds a control signal to the changeo- 
ver valve 16 according to results of the calculation. 
[0027] Tuck-in steps according to the first embodi- 
ment will now be described with reference to Fig. 6. In- 
itially, an inserted weft yam is beaten, and is then posi- 
tioned in the slit 4 at the inner part thereof. Next the weft 
yam is cut by a cutter 5, and then the remaining end of 
the weft yam is drawn by a weft suction hose 6. The 
griping nozzle 7 blows air downward immediately after 
the above suction, thereby griping a distal end of the 
weft yam end 1 8 in the griping hole 39. Subsequently, 
the releasing nozzle 8 blows air in the direction of the 
warp immediately after the end of the air blowing from 
the griping nozzle 7, thereby discharging the weft yam 
end 18 from the slit 4. In this way, the weft yam end 18 
is bent as if it extends in the direction of the warp. (See 
Fig. 1 .) The tug-in nozzles 9 direct an air blast at the 
central portion of the entire length of the weft yam end 
18 after the end of the air blowing from the releasing 
nozzle 8, and the greatly bent and loosened weft yam 
end 18 is thereby brought toward the cloth fell 2. When 
a certain period of time elapses after the end of the air 
blowing from the tuck-in nozzles 9, the selvage-fasten- 
ing nozzle 10 starts blowing air immediately before the 
warp shed is closed. A proximal end of the weft yam end 
18, which exhibits greater resistance to bending be- 
cause the woven fabric edge "H" of the cloth fell 2 lies 
within the range of air injection and further because the 
proximal end of the weft yam end 18 is folded back, is 
directly blown by air, thereby operatively extending the 
weft yam end 18 substantially parallel to the cloth fell 2. 
Thereafter, the closed warp shed causes the warp yams 
to contact the weft yam end 18, and the weft yam end 
18 remains elongated. (Fig. 1 evidently illustrates how 
the weft yam end 18 is elongated.) The selvage^fasten- 
ing nozzle 10 stops blowing air immediately after the 
closing of the warp shed, and the weft yam end 18 is 
beaten together with the following weft yam, thereby 
forming a fastened tuck-in selvage. 
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[0028] As seen from Fig. 6, there is no overlap be- 
tween air injection timing of the tuck-in nozzles 9 and 
that of the selvage-fastening nozzle 10, as previously 
described, in this case, considerably reduced air con- 
sumption is achievable. As illustrated in Fig. 8, it is also 
acceptable that the air injection timing of the tuck-in noz- 
zles 9 partially overlaps with that of the selvage-fasten- 
ing nozzle 10. Accordingly, air injection end timing of the 
tuck-in nozzles 9 may be delayed to approach timing in 
which the warp shed is closed, with the result that the 
weft yam end 18 can reliably be bent to come closer to 
the cloth fell 2. Air injection start timing of the selvage- 
fastening nozzle 10 may be hastened, thereby making 
it possible to reliably provide an elongated weft yam end 
18. As a result, a further fastened and satisfactory tuck- 
in selvage is formed. 

[0029] In order to reduce the volume of air consump- 
tion, air injection end timing of the selvage-fastening 
nozzle 10 may be set to be put before the closing of the 
warp shed. (Not shown) However, there are cases 
where such hastened air injection end timing causes the 
weft yam end 1 8 elongated by air blow from the sefvage- 
fastening nozzle 10 to shrink to a certain extent during 
time lapse between the end of such air injection and the 
closing of the warp shed, depending upon kinds of wo- 
ven fabrics. As a result, a poorly fastened tuck-in sel- 
vage is formed. Therefore, the air injection end timing 
of the selvage-fastening nozzle 10 may be set to be 
placed before the closing of the warp shed, but within a 
limit in which an insufficiently fastened tuck-in selvage 
is permissible as a commercially marketable product. 
[0030] Fig. 7 illustrates a second embodiment of a 
tuck-in apparatus according to the present invention, in 
which a main body 32 is disposed adjacent to the cloth 
fell 2 outside warp arrays 1 . A needle shaft 33 extends 
outwardly from the main body 32. A needle-retaining 
block 34 is fixed to the needle shaft 33 at a distal end 
thereof. A needle 35 is secured to the block 34 so as to 
be swingable about the needle shaft 33 and further to 
be movable in the direction of the warp in union with the 
needle shaft 33 advanced and retracted with respect to 
the main body 32. For beating, the needle 35 is moved 
in the direction opposite to the reed. A gripper head-re- 
taining block 36 has a gripper head 38 mounted thereon 
for griping the weft yam end, and further has a selvage- 
fastening nozzle 10 fixed to the gripper head-retaining 
block 36. The selvage-fastening nozzle 10 is bent into 
a L-shape. A gripper shaft 37 on which the gripper head- 
retaining block 36 is fixedly positioned is advanced and 
retracted with respect to the body 32, and the selvage- 
fastening nozzle 10 is thereby allowed to move in the 
direction of the warp. For beating, the selvage-fastening 
nozzle 10 is moved in the direction opposite to the reed. 
[0031] Tuck-in steps according to the second embod- 
iment essentially includes the steps of: swinging the 
needle 35 and thereby inserting the needle 35 into a 
warp shed through between warp yams in order to ex- 
tend outside the warp arrays 1 ; inserting a distal end of 



the weft yarn end 18 gripped by the gripper head 38 into 
a string-penetrating hole or hook (not shown) of the nee- 
dle 35 at a distal end thereof, thereby gripping the weft 
yam end 18; swinging the needle 25 in an opposite di- 

5 rection, thereby introducing the weft yam end 1 8 into the 
warp shed; pulling the needle 35 from the warp shed 
after withdrawal of the weft yam end 18 through the 
string-penetrating hole; and, permitting the selvage-fas- 
tening nozzle 10 to blow air immediately before the clos- 

*o ing of the warp shed. The air blowing from the selvage- 
fastening nozzle 10 forms a fastened tuck-in selvage. 
The timing in which the weft yam end 18 is pulled 
through the string-penetrating hole or hook is intention- 
ally delayed until the moment before the closing of the 

15 warp shed, thereby eliminating the need for holding the 
weft yam end 18 between the warp yams in order to 
avoid loosening the weft yam end 18. The pulling of the 
needle 35 out of the warp shed before an opening 
amount of the warp shed decreases substantially elim- 

20 inates a possibility that the needle 5 contacts the warp 
yams. As a result, a woven fabric without any needle 
trace can be formed. 

[0032] In the tuck-in apparatus according to an aspect 
of the present invention as defined in claim 1, air injec- 

25 tion start timing of the selvage-fastening nozzle is later 
than that of the tuck-in nozzle, but is set to be put before 
the warp shed is closed. The warp shed is closed while 
the weft yam end remains elongated by the air blowing, 
and contact of the warp with the weft yam end upon the 

30 closing of the warp shed retains the elongated weft yam 
end. The subsequent beating results in a fastened tuck- 
in selvage. 

[0033] The air injection from the tuck-in nozzles and 
that from the selvage-fastening nozzle are independent- 
's |y controlled, while the air injection start timing of the 
selvage-fastening nozzle is later than that of the tuck-in 
nozzle, but is set to be put before the warp shed is 
closed. As a result, a less air consumption than in the 
past is achievable. Furthermore, since the tuck-in noz- 
40 zles function to fold back the weft yam end, while the 
selvage-fastening nozzle serves to force the folded weft 
yam end to extend along the cloth fell, the pneumatic 
pressures of the respective nozzles are set to a degree 
required for respective functions of the nozzles, result- 
45 ing in a reduced air consumption. Moreover, the tuck-in 
nozzles and the selvage-fastening nozzle are disposed 
at the most efficient positions to serve their functions, 
and further reduced air consumption is attainable. A 
synergetic effect caused by these advantages signifi- 
50 cantly reduces production costs. 

[0034] Similarly to the aspect of the present invention 
as claimed in claim 1 , another aspect of the invention 
as defined in claim 2 provides a fastened tuck-in selvage 
as well as allowing the weft yam end to remain elongat- 
es ed and extending along the cloth fell by the selvage-fas- 
tening nozzle, even when swinging of the needle to pull 
the needle out of the warp shed is completed while the 
warp shed assumes a large opening width. As a result, 
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a woven fabric having a good appearance resulting from 
a successfully fastened selvage without needle traces 
is provided. 

[0035] According to a yet further aspect of the present 
invention as defined in claim 3, movement of the sel- 5 
vage-fastening nozzle in accordance with weaving con- 
ditions allows the selvage-fastening nozzle to always 
blow air at an optimal position, or rather adjacent to the 
cloth fell. As a result further reduced air consumption is 
achievable, while successful selvage fastening is re- 10 
tained. 



Claims 

15 

1. A tuck-in apparatus including a tuck-in nozzle (9) 
for injecting air into a warp shed (19) from the out- 
side of warp arrays (1) in order to fold back a weft 
yam end (18) toward a cloth fell (2), characterized 

by: 20 

a selvage-fastening nozzle (10) disposed ad- 
jacent to the cloth fell (2) outside the warp arrays 
(1) for causing the weft yam end (18) folded back 
by the tuck-in nozzle (9) to extend along the cloth 
fell (2), wherein air injection from the tuck-in nozzle 25 
(9) and that from the selvage-fastening nozzle (10) 
are separately controllable, and wherein air injec- 
tion start timing of the selvage-fastening nozzle (10) 
is later than that of the tuck-in nozzle (9), but is set 
to be put before the warp shed is closed. 30 

2. A tuck-in apparatus having a needle (35) swung and 
thereby inserted into a warp shed (19) through be- 
tween warp yams so as to extend outside warp ar- 
rays (1) in order to grip a weft yarn end (18), the 35 
needle (35) being thereafter swung to be pulled out 

of the warp shed (19), thereby releasing and then 
folding back the weft yam end (18) toward the cloth 
fell (2), characterized by: 

a selvage-fastening nozzle (10) disposed ad- 40 
jacent to the cloth fell (2) outside the warp arrays 
(1) for causing the weft yam end (18) folded back 
by the needle (35) to extend along the cloth fell (2), 
wherein air injection timing of the selvage-fastening 
nozzle (10) continues between the moment the 45 
need (35) releases the weft yam end (18) and at 
least the moment the warp shed (19) is closed. 

3. A tuck-in apparatus as defined in claim 1 or 2, 
wherein the selvage-fastening nozzle (10) is dis- so 
posed so as to be movable in a direction of warp 
yams. 
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